A STRANGE COMBINATION BAND OF THE CROSS-SHAPED COMPLEX CO2-CS2 by McKellar, Bob
A STRANGE COMBINATION BAND OF THE CROSS-SHAPED COMPLEX CO2-CS2
NASSER MOAZZEN-AHMADI, Department of Physics and Astronomy, University of Calgary, Calgary,
AB, Canada; BOB McKELLAR, Steacie Laboratory, National Research Council of Canada, Ottawa, ON,
Canada.
The spectrum of the weakly-bound CO2-CS2 complex was originally studied by the USC group,a using a pulsed
supersonic expansion and a tunable diode laser in the CO2 3 region. Their derived structure was nonplanar X-shaped
(C2v symmetry), a relatively unusual geometry among linear molecule dimers. Very recently, there has been a detailed
theoretical study of this complex based on a high-level ab initio potential surface.b The theoretical ground state is X-
shaped, in good agreement with experiment, and a very low-lying (3 cm 1 at equilibrium, or 8 cm 1 zero-point) slipped-
parallel isomer is also found.
We report here two new combination bands of X-shaped CO2-CS2 which involve the same 3 fundamental (2346.546
cm 1) plus a low-frequency intermolecular vibration. The first band has b-type rotational selection rules (the fundamental
is c-type). This, and its location (2361.838 cm 1), clearly identify it as being due to the intermolecular torsional mode.
The second band (2388.426 cm 1) is a-type and can be assigned to the CO2 rocking mode. Both observed intermolecular
frequencies (15.29 and 41.88 cm 1) are in extremely good agreement with theory (15.26 and 41.92 cm 1).b The torsional
band is well-behaved, but the 2388 cm 1 band is bizarre, with itsKa = 2 2 and 4 4 components displaced upward by
2.03 and 2.62 cm 1 relative to the Ka = 0 0 origin (odd Ka values are nuclear spin forbidden). A qualitatively similar
shift (+2.4 cm 1) was noted for the (forbidden)Ka = 1 level of this mode by Brown et al.,b but the calculation was limited
to J = 0 and 1. These huge shifts are presumably due to hindered internal rotation effects.
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